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use therein 



(57) A lead has a this*', par. havir^ £ niskness o! 0. 
2 mm and a thin pa^l having a thickness oi 0. i mm. The 
thin part is formed ha^ng a greater wdth *Jian the thisk 
pan lor presenting the lead Irorr. slipping from a resin. A 
semiconductor chip is fixed on the thin pan using a con. 
ductive adhesive. A lateral surface of ihe thick pan and 
a lateral surface of the resin are si'mjltaneously formed 
by a single cut so that the this^ part s lateral surfoce is 
located at a lower end eree oi resin's lateral surface 
and these surfa::€S ere escposed forrrk'ng the same 
plane. A bottom surface of the thick part projecis by 
from 0. 03 mm to 0. 05 m.-n from the resin bottom sur- 
face to meet lead stand-ot^ specifications. Thick parts of 
other leads electrically connected wKh eierjodes on 
the serncortductor chip vtith Au wires, are likewise 
a^osed at the resin lateral surface and prpjer. from the 
resin bottom surface. Such arrangements realize high 
density mounting of elec^onic components onto a 
prlnxed board. 
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Description 

BACKGROUND OF THE INVEKTION 

The preser.: inverr/on rereies ?er.era!iy to eiecroni: 
compDnenis d! resin mpwed par<s?e t>pe. a-t2. no e 
particjiariy. w eier.ronic cox^a-.e-is sji;&i>ie »3- sur- 
face noun: leshnoiD^y. 

Elecronic caniD-.er.ts r-4 su.-^&:e ro^^. 
are wer Known. FlG J?.E 22 shD..« ir. er.err.s- ve^ 
a conN^enjiDnai eier.'onic cDr-.rontv. o! ir.e sjtace 
mojnt type whch incD'porates :^e•e r. £ set^co-idjr.D- 
chip (an eleKtDnic element). Sier/»n.c cDnrponen 70. 
thp^ in FIGURE 22. has ebn;s:ei. lirs: ic ihircJ least 
71 -73. 74 is a resin having the lD:np. of s recUngular par- 
afleleppetf which cncapsjiaies t serrvcondiioof chip. 
Each lead 71-73 horizontaHy stretches OJI tfom oppD- 
site latera' surfaces o! ?esin 7^ anr has an L-shapei 
bent The bonom dimer.sipns o' resi-- 7< .s * .6 mnn. , c e 
mm. and each leas 7-..72 projers i*orr. rcsir. 7^ to- iro-n 
0.4 tm tc 0.6 mrr.. Tc pre/frn: D39r sobcrm; (: e.. 
defective spide-'in; in wmch. wner. nojr.ing e>ecron:c 
companan: 70 on:c a pr:-:ei bcarc. £ ^:>yC bo^C is nr. 
produced a: a junction betweer. int pnnr.ed boari &ni 
each lead 71-73). i: is required b> lea- s;and-oti specif.- 
caSons tha: the bonoT. su.-lace of res«r. 74 floats C nm 
to 0.1 mm on the printed beard s urlsce. 

FIGURE 23 is a plan view of s cot/enT)o-.a! leao 
Irame tor use in me fab'icai'.o-. o- eier.-on.c co-npsnen: 
70. Lead lra!ne BC o? FIGURE 23 »s ter.-nei of e rcr^r^- 
gular metal plate tna: has a uniforrr. tMcoess anc ccti. 
prises lead lormation par; 61 a^c ex\erior Uane E2 lor 
enclosing lead tormation par: £v Brd^e par^ £3 i$ pro- 
vided which acs as a bridje to comec: logeihcr oppo- 
site sides of exterior frame 82. a'>d e plurality of sets of 
lead parts 7*. -73 eartenc ^om the oppcsitt sioes of cxie- 
rior frame 82. These lead pans 7v73 a-e one-dinen- 
sionally placed ai pilches rangin; !:o:r= 3.0 mm lo *.0 
mm. runr.ir^o in U)e lenjlhwlse drtrtion of lead fra-r^e 
80. 

The fabrication of electronic componenj 70. nat it. 
the assembly process thereof, connp'ises a d»e bond.np 
process, a wire bondm; process, a moJdinQ process, a 
debun-ing process, a lead linishin; process, a trimming 
process, and a forming process. In the die borviing 
process, semiconductor chips a'e fixed on the corre* 
spending leading ends of first lead parts 7i p! lead 
frame 60 of FlG'J?^E 23 using a conductive adnesK'e in 
the wire bonding p-ocess, two eiecfodes on each sem- 
icorvJucior chip are elec.ncaliy connected whh the lead- 
ing ends of second and third lead ca.-:s 72 and 73 b>- 
fine wires of Au (gold). In i*ie mo.d»n; pro; ess. a mc^d 
assembly for transfer moid is ysec iv integral encapsu- 
lation of the individual semiconructo' chips, the A^; 
wires, the leading ends of lead parts 71-73 vwitn resin 
74. In this molding p-ocess. a p:urai:ty of cavities. 
Oeflned between an upper moid e ement and a lowet 
mold elemen:. a'e one-cjmens'0-.oi'> ar-anpec r jnn.n; 
in ane lengtJtv^se d:rer.ior. cf Jeac f-a-ie anc pe:n; 



isDlater f-orr. one tnoner. Ir. ct^e' worss. c 'esir. ss 
injected, from a common rjnner inrougn 'csperjve 
gates. in;c each cav-ry. FIGURE 2' s^ows leac frame 
60 tr\ai has urtZtr^or\e a molding process, ir l"ie 
. ceburring process, bjrrs. tormBd by resir. escaped f'om 
fine gaps cefined beveen the mold assemb'y a.nd the 
lead frame 60 on;o leac parts 7v75. are remo.-ed m 
tne leac finisr^ing process, it ad pars 7 •.-73 er.ensmg 
Ifom eacn resir 74 are sooerpia:ed DetJj-m; is an 
:c indisoensebie o'o:ess tc s-nco'.h soce-p^at^ng i-. t-.e 
:rimming p'ocess. lead pais 7-. -72 e'C cut sue*- tnat 
iridiviouai eiectron.c conxponents 7C a e sepa-ctec m 
me forming process, beriding is performed so tna: each 
lead part 7v73 hat a bent, as shown in FiGJRE 22. 
J5 The Bbpve-oescribed conventional eier.fonic com- 
ponent 70 has eJo.nga;ed leads 7- -73 wnich project 
from lateral surfaces & resin 74. Thereto-e. e'er/onic 
component 70 occupies a con&ioerabfy larger space n 
comparison wx\T\ a semcondjcto- C^c (ar. e er. onic 
?: etement). thereiore prodjcmg tne p-obem net mou-.:- 
ing censity or. a pnn-.ed bcarC canr.y. be in: eas?d 
much. Aod'itional'y. leads 7-.-73 wSc^ P'ojer. irc-r. res.n 
7< are vuine-a^e. v/nic^ may result ir. an uneoecitc 
change in i^e lead torrr. at me t.me of mojntng ar. eiec- 
?i ironic component 70 onto £ prirr.ed boa-C, tne-eby 
causing deiective soide'ing. 

The ab:>ve-<;escrit5frd faDricat.on met^oO o'. dec- 
I'onic corrponent 70 requires Ooih a deournn; p'ocess 
and a lo-m ng process. I: "S preierrec rat ctbumng :s 
j; eliminated. s.n:e ir.e de^jning process prodyces nc 
additional valjes lo products, in the b-rrung process. 
uncToez-,^ 5eat deformation anc tne cut of a leac may 
occur. Fu-d^er. in the lorrrvng process, t'^cre are d«Mcui- 
lies in always conformi--^; to lead stand-otf specKlca- 
55 tions and the- e be en tne problem mat yields tend to 
orop. 

In the above -described lead frame 80. a plurality of 
sets of »ead parts 7:.73 are one-dimcnsonaiiy 
a/ranged a: a g^ea: pitch, therefore producing tne p'Ob- 

o lem ina; the r\jnr\ber of electronic components 70 that a 
sir^gie lead frame 80 C5X yield is smalt. Metal mate-iai 
lor forming lead frame 60 it used inefficicnOy. 

In the above •ocscn'bed convenr.iona: mold assem- 
bly. I piurairry of CBvities. which are or^e-dimensionaliy 

*i arranged at a great p-'ich conesponding to lead frame 
80. are defined be^^'cen tf>e upper moid element anc 
the lower mole element so thai the number o' eier.ronic 
components 7C r.at a single rnoiding p-ocess can y.eid 
is sman. resutlir^g in poo* pr03uCl»vr.y 

5C 

SUMMARY OF THE INVENTION 

Ascord.ngiy. »t is an so,ect of the p*ese-.: in^ enron 
to provide en imp-o^ec e ecron.c component o* e resm 
55 molded pacKaje :>*pe cacao^e of reahc-ng a nig^er 
mounting density on a r^nte-c board m conpa-.son w,tn 
ponventionai teihnc-es tnd capaD:e of suop^essmg 
i€addeiorrr.e:on OCCj-r.n; at t^e mounting p'ccess 

Anothe- oect o' o esen: in^e.n: en is :c p ovce 
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resin mD»=ei psckaje r:'pe C£:>aDe 3? eLminEUnj 
deburrng an:J brnin; p:o:esses inereb)' provrfng 8 
high productK'iry. 

StiU tnDner objer. oi l^e present h^entiDn i& lo 
pronde ar. imprcvKl leac ira.-ne fa use inl^e tabricaton 
of electronic co-nponen-.s o? a resin molde^i pac^ase 
t)pe so f^e: a Q.'e£;er nj.roe- C e;e:^onic corponerts 
can be laker. eHicietly con?a'«sor wi-j-. corr. en'jorAl 
techniques 

Another oD.er. o* present n^'embn is '.c 
impro/e Ihfc prodjr.f.'i:) o' naic asserro'y tar use ir. r.e 
fabrication o! eler.'onic conv>Dnents o'- i resin moJiei 
package type. 

The p'esent irventlon provides ar. electronic com- 
ponent of 8 resJn molded package type. This ciecronic 
componen; comprises: 

(a) an e!es:ror\i: e'err.en:: 

(b) a lead wh-c^ is e er.rjcany conner.ed w:t". '.r.t 
electronic element anc 

(c) £ resir. wnicn enca^sj^ates i"e elect'oni: eJs- 
men: ani r»e 'ea:^: 

whe-ein a lEtera: sj-tace o? tnt lead and a late-ai 
surface of the resir. are simunsneousiy formes by a sin- 
gle of. 6uch inst t^c latcra- surface & the lead is located 
at a Icwer ertJ aret of me laie a; surlace o*- the resir ana 
the lateral surfaces o: the lead and tne 'csin a-e 
exposed famine tne same plane. 

Accyd»ngiy. ^e iaie*a'. su-face o! the lead, formed 
by cutting, is exposed at the io»^rer enc area o* the lateral 
surlace of tne resin In cr^e? words, ar area, taken u? by 
an electronic compone.n: o? this invention on e printed 
board, is e^ual lo the bono.T. surface area of the resin. 
In accordance with the eler.ronic component of the 
present irvcntion. a higher mouning density on a 
printed board, as co-nrpared with corvenliona^ eiec^ onic 
conponents in which elongated leads project from resin 
lateral surfaces, is aocorrpiisned. A^diuonaiiy. lead 
deformation is' unlikely to occur when pe.iornring a 
mounting process on a printed board, if it is anrang^d 
8uch thai the lead botiorr. su-lace sJightiy projects from 
a resin bottom surface, lead stand-of? specifications can 
be met easily. 

More specifically, a lead o? an electronic conponent 
of the present inventian ircludes a thin par. which is 
electrically connected with ar. electronic element and a 
thick part which is lormed having a p'eaier ihic^cness 
than the thin part so as to ?-<vide a step on the sde o! 
the lead's bonom surface, and a lateral sjrlace o! the 
thick part and the la:e-at su-tace o» tnc res-n are timjs. 
taneously formed by a smj.e cut so rat the lateral sur- 
face of the t^icK part is bceie^c at a louver end area o'. me 
lateral surface ot ise resir. an- the late-a* surfaces o^ tne 
thick part and the fes«n art eocsec lormm; tne sa.me 
plane, and a bottom surface o^ tne tnic^ c^'t is exposes 
al a bottom su.'face o! tne resm. As a result of sucn 
arrangcmenL in pertor.min; a higr. cen5::y mounting 



process or. £ p-:ntac fcCo'd. £ co-r.e- Cc". wr..cr. .s 
de'ined by £ latera* and a bor.c.Ti su-fsce o*. tr.e tnic< 
par:. •« uses for c«terr.ai coo.ner:)or.. i* it is arranged 
such that the boaom surface o* r.e ih.ck pa", proiens. 

5 from the bonorr sj.iace of the resin, by a le.ngtr. less 
than a dif!e-er>ce ir. thicicness boreer. the inLn par: and 
thick pa.n. >eac stano-off specif icatons can pe me: 
easily whiie at ihe same time rvalrtainin; msuiation 
berween lead inir^ part and pr:r.;6d bos'C A-ar.ge- 

tf ments. such as p-o/o»ng £ v.ioer loc su'tacc tc a tn.r. 
pa*'t in corrpansor w»i^ a tn'O: pa't and tofm n; a nctcn 
in a thin pan. p-e^enr. a :cad fro-r. snpong from a reSin 
An eieorontc element is fixed on a leac ihm par: 

The prese.n: invention provides a method lor fab'i- 

15 catirig an electronic component This method com- 
prises: 

(a) a r.ep of fiang ar. eiect'onic element or e plate- 
like lead fra.me ha /in; £ lead par:: 
2: (b) £ step of e'ecricaliy connerung tne electronic 
element with the leac pa't. 

(c) a step of integrally encassuiating tn* e er.ronic 
element anc the lead part wiir. £ resm anc 

(d) a sieo of c;-.rting tne leac !.-amt tojetner with r.e 
« resin in oroer that £ resir. c-r 5 j-^ace and a leac cut 

surface are formed at the sa-nt time or. e oacKage 
latcra! surface of the eiecTror.c component. 

As a result o'. such ar.-ange-T^e.nt. a resir. cu: su.-face 

j; arx3 a lead cut suface a-e formed or a paci^age latera! 
surface e: the same li-'nc. thcrclo'e eliminating me ne« 
for pcrfornrung a oeburring process Aodilionatly, unlike 
co.Tventionai techniques, mere »s no nteo tc penorm a 
forming process in v.-hch an elongated lead is suo.er.ed 

35 tc bending, therefore providing imp-ovec yields. 

More specifically, in a methoc o? efiiceniiy tsbricat- 
ing a plurality of elect'onic co-rpo-nents of a resm 
molded package type of this invemion. a o^ate-iiKe leac 
frame is errployed which conpnses a piu afiiy of bridge 

45 pa^s wnich are fo*mec into a larijce and e piuraii:>- of 
sets of lead pans wnich ejttend io^<r^i a piuraiit) o< lai- 
tce open spaces wnich are horizontally and perpendic- 
ularly, and two-d»mer>sional.'y oe'vned by t^^e pluralit)- ot 
bridge parts. This fabricai-on method comprises the 

45 steps of: 

(a) over me p:ate-liKc lead l-ame. a step ot fixing 
each of a piu-alrry o' e'er-rontc eie.menis m a co.ne- 
sporviing lattice opcn space oJ the plurality of lanice 

sc open spaces. 

(b) a Eiep of eic^c:ricaHy Conner.'^; eac.n ot me 
electronic eicmen:s v.-nn a corrcspond^n; set of 
lead pa-is c* f t piu-aiit) o' sets o'. leac par-.s. 

(c) a r.ep o' encapsulating me piuraiit>- e er.ronic 
S5 elements anc t^e piurai:ty o- sets o! lead pa-ts wim 

a resir, sc mat tne piu'ai::>- C eie:t'on.c eic-nents 
and the piu-a!:t> o' se» o' lead ^a-is ai* continuous 
with one ono:ne* at least m o-»e direr.ion. anc 

(d) s step of r--:ng tne itac tramt togetner w t.-. r*.e 
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fesir. sysh r.a: ne pij-5t-:>- 3- ^ets lesr :>o'ts of 
me leac i.-Eme are se:ia-a:ec irsr. ne p!j'ahiy o? 
bridge pans f espectiveiy sni resin ex sj-^aces ans 
lead cir. s-j.-iaces are iDf.-nejJ at fne same lime on 
individya! package laie?a= surfaces of ne piuraKiy o! 
electronic components. 

The ab»/e-c escribes; ar-ancemen: na only makes 
i! possible 10 omi: ceDjrrlnf anc lormin; p-o:;esses. bx 
alsc im^oves p'o2jr?vt:y ir. r.e encaps jiaton rep. a 
fesin is injected in'Ojgr* co-nmor. pates irr.c i p!u-ali:y 
of cavities wtvcr> are horiror.tElry ani perpen:JiC'jlariy. 
and twp-dimensiona!iy a-Tar.jei m cyrespon* ng man- 
ner to the plufolrty ol electronic elements anS which are 
communicated with one another at least in one direc- 
tion. In the cutting step, the lead frame is cx together 
with the fcsin at a vs^idth g-eater than the width of the 
bridge pan o! the lead frame ir. order that resin cut sur. 
faces and lead ex surfaces arc to^mei at ne same lime 
on package lateral surfaces o? two e-ec:ronic compo- 
nents of the plurality of e>ec:roTC components corre- 
sponding to TWO adjacent eier.-omc eiemen:s ol i^c 
plurality of eiecL'onic eiemens. 

The present irt^errtion prcces a lead f-ame com-, 
prising: 

(a) a rectangular exterior frame; 

(b) a plurality of bridge oats wmch are tormei into 
a lattice to as to cstab^isn ccnnecuons be>/eer: a 
pair of opposite sides of t^e rer.angjiar extenor 
frame as well as between anof^er pair of opoosne 
sides thereof; and 

(c) a plurality of ses of leai paris wni-h exie.nd 
towards respective isnce oper. spaces which a*e 
horizontally and perpeniicjiarly. and two*dimen- 
sionally delined by the b'idpe parrs. 

Such arrangement makes it possible tc twD-dimen- 
fiionally and closely place a p'ea: number of lead pans 
on a single lead frame Acco'di'^y'y. me ntmbe* of elec- 
tronic components t^at a smgic leac frame tan yle^d is 
increased, and metat materia: tor mine a lead frame 
is used efficiently. 

The present irvention provides a mold assembly 
corrprising: 

(a) a lower mold element orno which e lead frame 
v«th a plurality of electronic elements %vnicn s'e 
arranged horizontally anr pe'pendicula'iy. and two- 
dimensionaliy is placed; 

(b) an upper moid elome'^.t. coooe-aijn; w.th the 
lower moid esemem. that oefmes & piurai:ty o' cavi- 
ties which are hori2on:ati> anr pe'pendicjtarly. an2 
twb'dimensi'o.naiiy en^njed correspondingly to the 
plurality of elecifonic eiemen:s and wnich a-e com- 
municated with one ano'.ne* at leas: in one direc- 
tion: and 

(c) common gates :n^5L»5^ -a— ..c^ a 'esir is iner.ed 
iito the pf^raicy of capit es 



AxDrd:n~:y. It is possib't ic dose'y an: Twc dimen- 
sionally oefmc £ piu*ai«r>- of canities between mt uppe' 
mol:; element and the Icv/e? moid element. whe^cO) ne 
njmber of e^er.ron.c comoonents that s single mDlcmg 

i process car. yteid is increased and the p'Oducl'/i:>' is 
irrprcT^ed. Additionally, since tr^e piu'al:t>' of cavities ate 
comnrunicaied with one another, this aIipv^♦s £ resir. tc 
be injecied nrcjj^ tne commor. ;a:e5 intc esc- cavity 
at hig^ e^icency Unnecesss'y pprtons of :^e zj'bO 

tc resin are 'emo^^ec tcgetne* w.:f unreiescary ps't.ons 
of the leac f*ame i^ter 

BRIEF DESCRIPTION OF THE ORA\ftriNGS 

15 FI3URE 1 is a plan view of an electronic corrpo- 
nent in accordance with the p-eseni ini^ention. 

FIGURE 2 is a Iron: vlev^- of ne electronic compo- 
nent of FI3UP.E V 

FIGURE 3 is a cross sectior.a: vtew of nt e'er'Dn.c 
K component taker, aiong the hr^e IH-ni of FGJF.H ".. 

FIGURE ^ is £ cross serjo^ai viev» o'. ne e ect'onic 
oomponen: taker, aipnc the Inc V-:v cf F»G J-c V 

FIGURE 5 »s a piar view of a lead Irame for ^se »r. 
ne tab'lcatlon of tr.e eiecvonc compo'^err: o'. FrG'jRE 
« 1. 

FIGURE 6 IS s detail, enlarged plan v.ev^ £ lead 
tormaiion par', o" FIGURE 5. 

FIGURE 7 it s cross sectional vie^- of tne leac to-- 
rr%ation pan :sKen atonj tne Isne \'i;-Vi' oJ FiGJ^.r 6. 
3s FIGURE £ is £ coss ter.o-.a: viev. o' t^^e leac lor- 
mation pari ta^en aiO'>j the line Vili-Viii o' Fi3"J?^.E 6 

FIGURE 5 IS c p!an view ol :he lead Irame of FIG- 
URE 5 after a molding process »s completed. 

FIGURE 10 «s B oetail. eniargeC plan viev*- o' £ moip 
« part of FIGURE 9. 

FIGURE '1 is a cross sectional vIpa- of the mold 
part taken along the Ime Xi-XI ot FIGURE ^0. 

FIGURE 12 is a cross seci'onai view of the mpid 
part taken along the Ime Xii-Xi: &■ FIGURE tO, 
«c FIGURE 13 is a Iron: v.e^ ol anolhe- e;ec:'onl: 

component m acco'darce with the p'csent inventjor,. 

Figure i^ »6 a irom view of stii: another e!er.ron.c 
component in acco^darce with the present in vernion. 

FIGURE 15 is a bottom view of another electronic 
4S component in accordance whh the preserr. irtveniion. 

FIGURE 16 is a bottom vle^^• of still another elec- 
tronic cornponent m accordance with the presen: n/en- 
t)on. 

FIGURE 17 is a l^ont vie%%' of another eie=t*ontc 
5C ccmponen: ir. acco cence with the p-esent inventor.. 

FIGURE '.e IS s coss sedt«or.ai vi^a of me dec- 
fyiic cornpo-.ent taken along ine line XvMII XViii of 
FIGURE 17. 

FIGURE 15 is a cross sectional view of the etec- 
SS tronic cornpor.en: tsVen along the line >:SX-X;X of FIG- 
URE 17. 

FIGURE CD is a cress secjona! v'.e^- o* the eiec- 
fonlc component o- "iGJRE i"? co'respondtng :c Fi3- 
URE 11. 
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trani: compsnerr. o! Fi3 JnE co::csDS-3.r.; tc FO- 
URE -.2. 

FIGURE 22 is a oefSper.Ke view cf e conver.t D-^! 
elect' onic co-npone-i:. 

FIGURE 23 is £ pJar. view o? £ corr^-e-Jtonai leai 
frame. 

FIGURE 2t IS £ p:ar vie^- of t-^e leac irame d- FIG- 
URE 23 ate: £ fnoi3:?i; p'ocess it corrpte'.ec 

DETAILED OESCRIFTIOK OF THE IMVENTION 

Prefer embpd«mc-.is i^i'S in/ention a-e nDw 
described in de'-il reterencc tc the acco-npanyinj 
drawings. 

FIGURES l-< t^^^M' appaarar^ce end inierrvai 
structure o*. an electronic componenJ of e surlace mojx 
type in accordance wit*^ l^e present ^^✓en^^^. F iGUnE 
1 is 6 plan view o' ar erecvonic conpone-T. ir accD-c- 
ance with l^^e p-esen: in^^ention. FIGURE 2 is £ iron: 
view oi the eler/pnic compo->cn: ot FIGURE i. FIG- 
URE 3 is a cross sectona: vie^ o* i*^? eier.ronic ccrrpo- 
nen*. taken slon; tJ-.e line Hi-i:' o'. FiGjRE v FiG'JRE <• 
is 8 cross sectional vie^- oi the eiecvonic component 
talcen along the Ine IV-IV of FIGURE V -0 is an e:ec- 
tronic component o' this in^enbon. This elecvonic com- 
ponent 10 has e first lead n. £ seco^i lead -.2. a IhifC 
lead 13. a semiconpuctor chip (an electronic demen!) 
15. and a resin 18. The Por.orr. dimensions o'. resir. le 
having the iorrr. o* a fer.enjjiar paraUeiepipeS a-e V6 
mm X 0.8 rr.m. Each of leads •v.S has -.he same 
le-npth. 0. 65 mm. 

First lead T. has a ihicH par: whose lengn. 
wid**h. and thicicncss are C. '5 mm. 0. 2 mm. and 0. 2 
mm and a thin part ' ib whose length, width, and thick- 
ness are 0. 5 mm. 0. 5 mm. and 0. 1 mm. A step oi*0. 1 
mm is provided on the bonom sjriace side ol fi.'s: lead 
11. First lead 11 has a fiat to? surtace. To prevent firs: 
lead 1 1 from slipping !rom resin 16. thin pari lit has a 
top surface (0. 5 mm » 0. 5 mm) which is eater in width 
than thic»< part's na to? sj.'lace and w.»)ich is great m 
area than serrtcondjsto' chp 15. Se.micor»ductor chip 
15 is fIxDd on ihin part 1 lb using a conductive adhesive 
14. As a fesuR of such arranpo.me.ift, semiconductor 
chllp 15 is electricatly connected, at Hs bottom surface, 
with first lead 11. A lateral surface (0. 2 mm . 0. 2 mm) 
of thick pan 118 and a lateral su-face o! resin i£ are 
famed at the same time by e single cut such that tr^e 
lateral surface o'. thick pari i u is located at £ lower end 
area of the lateral surface o^ resin '.6 ans the latere* sur- 
faces of Ihickpar; lis and resin *.6 a^e expcsec lormsn; 
the same pJane. ir. o.ther words Ihese ia:e*a: su-faces 
are flush with each oiher. 

Second lead i2 has e fnic^ par. -.22 Oe'^pi'^: 0 '5 
mm: width: 0. 2 mm. thickness 0. 2 mm) anc a tnir pa't 
12b (length: 0. 5 mm: width 0. 5 mm. nicKness: 0. 
mm). Likewise, mird lead 'Z has a in:ck pari :3a 
(length: 0. 't mm: w.jth 0 2 mm. t^-Ckneis: C 2 mm) 
and a r>in part '2t (le-^jtr; 5 mm. wcth C. 3 mm. 



tnckness C m:-.) A step o'. 0 ' mm is p-D.-ipec en 
me bottom sees c' secpnd ans ihirs leacs '2 anc 
and secpnc ans thir- leads '2 ans ".2 eacr. have a fie: 
top surface. Tp pre/ent second a-nc ihirc leads '2 a.nd 

5 \z from sloping from resin '6. thin pa'ts '2Z. anc "3b 
have top surfaces wide' than those o? thicr. pa-ts :2a 
and 13a. Tnir. p£*ts '.2^ and a-e lu.-tne- orovced 
wiin notches *2c and *.3c whicr. lunr.c- as means lor 
predentin J the leacs '2 and '.3 f-om si oo-n; i-om resm 

'z. 't Each notcn '2z and '.Sc has a dmer.sior o! 0 CE 
mm et a cepih L£te*a' su-^aces (0 2 mm » D 2 mm - s? 
tnick pans '.2t arc '-Sa. anc anr.ner latt.a' sy-lace o* 
resin IB are iprmed at the same time by a single cx 
such that the lateral surfaces o! thick pa'is i2a and '.Sa 

iS are located at lower end areas of the laiera! sjriace of 
resin 18 and the lateral surfaces of thick pa-ts *.2a and 
13* and resin lE are exposec forming me sane plane, 
ir. other v^-ords inese late'al suiaces a-e fL•s^ w>ih. each 
other. Twc electrodes on semtcondjctor cri;? '.5 a-e 

2c elect'icaiiy conner.ed witn thin pais '.2: and '.it o? 
second ans thirc leaos *.2 and iS b> *u wires i6 ans 
17. Firs: ic thi.x leads r. '.S a-e termed zr sot material 
iMat cjts eesii) s jch as FeN/i aiicy. Cu. anc a:. 

Resin -.S encacsjSstes mss: oI lirst to tn:rc leads 

« ii-:3. semiconoyr.or p'^ip :5. wi-e '.6. ans Au wi-e 
17. iSa is a pe-iphe-ai pari of the resin top suriace. 
Per'phera' part iBc is chamfered. Formec a: o.ne corner 
o: the resin top s j.-^ace is a recess par; having a dia.me- 
ter oi from 0.2 m.m ic 0.3 mm. Tms recess pa-; serves 

5: as polarity .mark -.63. Each pi bonom surfaces (0. '5 
nvm » 0. 2 mm) o' thick par» 11B-I3a o? I»*s: tc thiid 
leads n-13 is e>::>osed at resin bonom su.rface \Bz and 
projects by ifom c. C3 mm tc 0. 05 mm so as to meet 
lead s»nd*oH specifications. Secause sjph a p-ojection 

3£ length is less than :ne difference in thic»ciess beNveen 
thick parts 118-13& and thin parts v.b-i3b (ie.. 0. i 
mm), the bottom su-faces of tnin parts ' ib- * 3b o? firs: lo 
third leads i i-i3 a'e corrpieteiy covered with resin ie. 
The exposed sur^ces oi lirst to third leads ivi3 a^e 
soiderpiatec sy&n ir.at each o? the eoosed sjriaces is 
covered with e liim o? sober ihe adeouatt ih.ckness oi 

which is 4'1S M^- 

In accordance with electronic component 10 
described above, at the feme .ot perlorming e mounting 

«5 process on a printed board a corner pari, which is 
defined between a leicrai surface and a bottom surface 
of each of ihic*'. pans la-Oa. is used tor establishing 
connection wt\r\ the outside. The corner parts a'e sot- 
derpiated the-ebre provdmg pood sDiderat)iiit> djnng 

50 fie mounting process. ^ space, taker, u? b)- e^ecTomc 
component iC or :nt printed boa»d. is eqj£' I? thf ere a 
of resin bonom surtace i6c. w^;c^ makes it possioie lo 
pfp^idc higher mown-jng density on the p'lr.-.ec boa'd. 
Additionai'y. leac cerprmaton is unlike') tc o:c-jr. 

55 FIGURES 5-5 respectively ii:ustrate a leas frame 
tor use in iht tao-i:£:or. o^ e:ectron.: compo-»e-ti ' C r a 
plan view. ir. ar er:£'gec ^-^ew. m s cress sercna ^^ew 
taken along tne ..'.t v'n vii. anc ir. anor.er c:oss sec- 
tona? v.ey^- :aKe-. a cng tne Ime ViN Viil Ltac f-ame 3D 
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iK fDfme: by i r.e-.ai piE'.e f.c/'".; t^t i:rrr. o* £ -c:ar.- 
Qular ana is w-rprises 0'. teai lomaton pe-: d £^3 
exicfbr trane 32 for encbsing teaS lofn-^^o^- ?£n 2i. 
Extario: frame 32 is 20 mrr^ » 5C m-r. an:i is 0 2 rvn 
thicK. Relerrins lo FI3JR= 5. earterior name 32 r.es. at 
its CDrr»er pa-.s. tojr po'tions de?n»n5 -espfr-'ve ?)Dies 
33 having a ^f-aoete- o! rnx br locatin; the leas t*arne 
30. In asditor. to vne pro/:son o< iD.aior^. f>o;es 22. 
CJrterior irame 32 has se/e- pDMlons a=on; one o: 
long sbes r.e*eD?. ;*»ese sever pp-vorA ceimm; se^^en 
feed hoJes 3* having e diameie: o* 2 r*.rtv 

As s-MJ^. ir. ceiai: ir. FiGJF.ES S-B. leas lyr^ton 
part 31 incJubes a vertical brisje par. 35 anc i lateral 
bridQe pan 36. Vertical bridge pan 35 bridges opposhe 
two Ions sides of exierior f'ame 32. Uiera: bndse part 
36 bridges the rcmainin; opposite No short sides of 
exterior frame 32. Vertical and lateral bridge pans 35 
artd 36 each have & wid*J; o? 0 2 rrvr. anc a thc-oess of 
0. 2 mm. These ve'tisai and ia:era' prdge pa-.s 3£ and 
35 define 22C lattice oper. spaces ('t cpijms » 23 
ro*«). The vertical pitch tMe lattice spaces is i . 3 mm 
and the latcra.' pitc^ thereo? is 2. i mm. Firs'. ;o thrd lead 
parts 1V13 cr.end twvaros the Istilce open spaces, in 
other words 22C sets of firs: le third lead parts 13 a'e 
^^^^imensionally arranged at the ipregoing p::cnes. 
Tnese prtches arc 1/2 to t.'S o'. the cons/emionai o->es. 
First lead part n downwardly extends from er.eror 
frame 32 and lateral bridge pa-t 35 by 0. e mm. wniie 
second and third lead parrs '.2 anp *,3 up^^/ardiy er.e-^d 
from exierior frame 32 ar>d lateral b-id?t pa-. 25 0 e 
mm. 

Each first lead part * • ^a8 a base end i ' a (length: 
0. 3 nm; width: 0. 2 mm: thickness: 0. 2 m.n) anc a 
leading end it (length: 0. 5 mm. wid*»h. 0. 5 mm. xhtzr,- 
ness: 0. l mm). A step oi 0. i mm is p'lTvJded or. f^e bot- 
tom surface side o? first lead pan '^, Leading end r-b 
has a top suiace (0. 5 nrvn » 0. 5 m.m) r.at is g-eaier in 
width than base end's V. a top suriace. 

Each secoryj lead part 12 has a base e-^d '2a 
(length: 0. 3 nrvn; width: 0 2 mm; thicK^ess. 0 2 mm) 
and t leading end iZb (length: 0. £ mm: wtcnri 0 3 mm; 
thid<ness: 0. 1 mm). Ukewitc. &ac^ third lead U has a 
base end 13b O^B'th: O. 3 mm; width: 0. 2 mm. thick- 
nesa: 0. 2 mm) end a leading erxJ '2t> Oerkpth: 0. 5 mm; 
vrtdth: 0. 3 nvn; thickness: 0. t mm). A step o? 0. 1 rrvn 
Is provided on tne totiom surface side of second »ea5 
part 12. ar»d a step ol 0. i mm is p'cvide<i on the bor.om 
surlace side oi third lead pan i3. Leading end i2b has 
a wider lop surface than base ens ".2a. ani Jeadng ens 
13b has a wider top surface tnar. base end t3a Leadng 
ends 12b and I3b of seconc enc ini-<J lead paits t2 and 
13 have noiches \2c arc n3t having a depth o' 0 OB 
mm. 

It is possipfe to form tne to-egoing r.eps provided 
on the bottom surlace sides o'. first to vnird lead pa'ts 
11*13 by coirvng, etching or p'essing. Ttie foregoir^g 
seven feed hoies 3^ are provioec at positions cor'e* 
sponding to r^e second, fi^.n. eighth, eie^e-m. tnir- 
teenth. sixieenr; and nineteentr co'jmns !ror^. tr.e lett- 



hand si3€ ir. the '.l r 22 i^n.ct (ste =l3"J-.r 5;. 

The torejpsng leac Jramt s:r^ru-£ alip^^S 22Z sets 
0^ lead pans v.a lo be cicseiy anc twp-dimer-.so-.aliy 
placed on a single lead frame 20. The number o* e!irC- . 
f tronic components lO that £ sngie lead l-ame 3C car 
yield is increased in comparisor. w-tr. con^'ennona: lecn- 
nqjcs. anc meta' mate*ia iy fcrming teas frame 3: is 
used mce eKi:*e''.ry 

Tne tsp-caicr o' t"^t £r-D.t cesc-ipec e'trroi-z 
te compor^ent '.0. t-;ct is. :nt cssemo'y p'ocess. cor-.- 
prises a dit Pondng process, t w'l' e Ppndmj p'o:ess a 
molding p-ocess. £ dicing '.cjtilng) process. an2 £ leac 
fir^ishing process ir. t^e d«e bonding process, semcor^. 
ductof Chip 15 is fixed to leading erid lib o! first leao 
15 part ,11 of lead Jrame 30 using conductive ad^esrve 14. 
In the wire bonding process, two e'ectrodes on semi- 
conductor chip -.5 a'e elecricofiy connecte<r with lead- 
ing ends t2t anc t3i o^ seconc anc third teac pans *2 
and IS by fine At- v^-ires te and -.7. Bcr. in t^e d.t Pono- 
K ing process £nc m the wi-e bondir^g p occss. teed r-.o es 
3<. fprmec in er.eror frame 22 o* me loac irame. are 
used for mDj-:tn;. or. a sing e iead frame 3C. 22D se.m- 
icondjctor cr^ips tS. »r. tne mold.ng process, e mso 
assembly fo' trsp.sfer mpld is usee lor imeg-a' encaos-- 
« lation 0* most o: firs; tc tnirc leac pans ' - ' 3. semcon- 
ductor chips ' 5. and Au wires '.6 anc t7. 

FIGURES r-*.2 a'e views o! lead frame 30 a^te: 
molding is completed. FIGURE S is a plar. view o: the 
post-mold.n; teaC Irame 30. FiG J=^E iO is an cnia-gei 
35 view o! the pDst-mDldmg leac frame 30. FIGURE 1 1 is^s 
cross sectional v-.evy cl the post-moio"ing lead frame 30 
taken along int Ime XI-XI. FIGURE '2 is anotner coss 
sectional vie^- of the post-molding lead frame 30 taken 
along the Ine XH-XIJ. Referring first to FIGURE 
35 therein shpv/r a'C ten common pates tor resin intro- 
duction, and a moid pari ^2 define<: Py an upper mold 
element a-^ a lower mok: element. These ten common 
gates <t are provided at pcsnions corresponding tc the 
first, third, fitih. seventh, ninth, ^^^eitih. lou-teentn. six- 
40 leenth. eightecntr. ar>d twentieth columns from the lefi- 
hand tioe of the to- egoing letbce structure ot lead frame 
30 ( 11 columns » 20 rows). 

As shown in detail in FIGURES 10-12. at tne same 
time that a resin 18. which has encapsulated most o: 
4S lead parts 1V13. semiconcucior cMps i5. and Au wires 
is formed in each of Ihe lattice open spaces, 
additional resms <3-<5 a'e forned ove'lymg vertical 
bridge pan 35 anc latere: pndge pan 36 Aodtiiona' f cs- 
ins 0-<5 have same height as resm '.8. Eac^ resm 
£0 18 is horiiontaify and pe-pendicuiarly coupled one 
another via addrtonai resms c'^ cs. Pe'iphe*a= part 'ts 
is chamfered and poia'ity marn '.Bb is Icmec at one 
corner of the top su-tace. r.evin; a diameter ot iro.m : .2 
mm to C.3 mrr. Aoortronai resir. *3. wn.ph is fo mec as 
£! a ridge on ve-t:ca: bnoge oa'i 25. is chamte-&c a: ns 
periphery, anc the wicth o' aod:io-.a: resir.'s c2 top sur- 
face is ec;ua' xc the widf c? ve-tca P oge ca-. 25 (. e . 
0. 2 rrvnj. inome* wo-cs >^'Z p OD. es. w^;:r^ a e g-t&:er 
in wcth at top than at Pcr.om a:t formec Pt> een :w: 
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adia:en: toWIh; rcsns -.t '^z■''^; te:r. sr.e- c:fcss 
additional resm 43. aiDnf ven-is; D-oje d£^. 3S Like- 
wise, eddiiiona! 'esin ^-»«:^ brmec as £ rope on 
lateral bridpe pari 36. is c^am!e-«J a: iis Derip^tr>^ ani 
the width 0? additional resir.t top sjriace is eouss to 
the width rf lateral brtdje par. 36 (C. 2 rvn). In o:ner 
words, two grooves, when s'e p^eater in wC\t a\ :6? 
than at bonorn. a^e lorme: :>€r*'cen r^o adjaceT. mois- 
ioQ resins 16 tacm; es:^ o:ne.- across aod :io-a; res^n 

along laJca: b-iojt so'* 3S ^oiKio-.ai rtsm 
which is loimed o.-e-iyr.; £ :>d w-^e-e ve-i ia' orojfc 
part 35 end latca bnoje sa-. 36 c ess, is c^trnn-et a: 
its periphery art: has s to; sj-i8:fe o* 0 2 mrr * 0.2 mm. 
FIGURES 10- '2 shovk* exa-np-cs in wnicn a se'ies ol 
additional resins ^3-4 5 is lo mec also on extenor Irame 
32 of the lead Irame. 

FIGURES 11 and 12 sh>A- upoe' mold e:eT»enr. 5i 
8r\d lower mold eiemen: 52 lo? use r. a moldin; proc- 
ess. Lead frame 3C navjny tne-eo- 22 D semiconsjr.or 
chps 15 whic**. ere hor.2on:a::* anc perpendicuia'iy. anc 
two-dimensionaMy arrenjec. is piarec on iiw^e- moc 
element 52. Lowe: moid e emen; 52 ^as a b-mm; sjj- 
lace that is provioed wr.n a j ea: numoer o'. recess 
parts, thereby aiiowtr.g oor.on-. surfaces (0. 3 m-n » 
0. 2 mm) of base ends • i £• ■ 3a of :irst ic t*wrd lead par.s 
11*13. exterior frame 32. ve•^ca? broge part 35. and lat- 
eral bridpe part 36 to p-Cier. Ironr. resin oor.om surface 
1 8c by 0. 03 mm ic 0.05 mn-.. Demeo between upper 
mtfd eiemern 51 anc lower moid ccneni 52 are 220 
cavities for me forrr.a1.3n o' n^oiosng icsin •*£ wnicn are 
arranged hoMzo.Tatly anc pe'oendicjiariy. ans vo- 
dimcnsionally. and open spsces lor V^e lo' nation of 
addHional resins <3-<5 nave tne sime heign*. as 
the cavlUcs. Tnese 220 cavtues a-e noriion'^oHy and 
perpendicularly coupled o-^c anomer inrousn tne open 
spaces. Upper moid eiemen*. 5l has a brming s-r^sce 
in wfiich many recess pans having s depth capaote of 
defining rros*. o^ t^e cavi:»es ani rros! 0' t^e commjni- 
cation open spaces lor tne cavHtes a'e formed. The ca^/- 
rt)es and the com.TunlcBtior. open spaces o* tne cavlt.es 
are easily filled wltf^ e resin tna: is in er.e:: Irom £ com- 
mon runner through t^e b-ego^rig ten com-ron gales 
41. The angle and dirr>€nsions 0' eacn common gate <i 
Are 30 degrees ar>d 0. < mm » 0. 2 mm AdditioneMy. at 
least one of \jp;>6f and Icwer mow elements 5t anc 52 
Is ptoAdod with pins (not shown ir. the figure) which a-e 
inserted Into location holes 33 tormed «n oneriot Irame 
32 of the lead frame Such an arrangement p'eve.T.s 
lead frame 30 from making a cispiacemen: wi-.h resoeci 
to the mold assembly. 

In Bccof dance witr. me aoo^'e-oescibed mo-'d 
assembly sfucij-e. tne 22D semiconour.o? chips '5 
and the 220 sets 0'. fi-st 10 tnirc iead pens v. -.3 a-e 
integrally encapsulates by ies:n. Asco-dingiy. the 
number of elecronic components iC tna: a single mob- 
ing process can yield increases in cornparison witr. con- 
venb'onal fabrication lecnn'cues. ;^e'eby providing 
inproved productvi!)- A3di:»c-«!ly. mos: of tne appear- 
ance of molding res:n :£ sa- Oe cnanjec t ee'y 0)- 



fep:acerr.tn-. 0* L;::pe* m^lc e^e.-nen: S*. 

In me dicing p'ocess. leac f^a-ne 2Z n c j: lo;e:^er 
w:th resins * B. ^3, ^. ans 45 v.tt- a s:ngie cjr.m; :i:aoe 
having a wii:r. o^ 0. 5 mm in order t^at res>n cj: sj-Jaces 

£ and leed cu: su.-^aces are formed a: :ne same t:me a: 
package laie*al surfaces o^ two e'&crpnic components 
10 corresponding tc twc adjacen: semiconrjr.or cn:ps 
15. The c;.r.in; siace wir.f-. is c.-ea:er. isy C- 1 mrr. !r.5r, 
me wicm o' vers es anr ia:era- p*»cge part 35 t^r o* 

:f tne leac frame (0 2 mm) v/i anc o* ^iG^^.ES 
-.2 each ndcate a cjr.jng wcm o' 0 £ m-r. Lcrst on 
hole 33. formed m enerior frame 32 0' tne UcC irame. is 
used lor ideniificcoon o^ a cutting position The toe su'- 
faces of aad:tionai resins <3-<5 having e wd'.r. o^ 0 2 

15 mm are located at me centers of Wi anc v*7. and 
grooves, horizontally end perpendicula-iy lormed by 
chamfer, guide a b^ade fo' d»cing in a travelling di'er.ion 
As a result. ind'viduaJ e-'er.ronic components *,o. eacn 
of whicn having a rertang jar parage corpec I'Ke resm 

?c le whose tsor.om su'^.ace dimensons a e i e m-r. . 0 
6 mx ens frs*. ic tnlrc leaos *. 1-" 3 f-avr.j a «e"ci- o* 0 
65 mm. a e sepa'ated. At tnis bme. in -eac »-a~e 30. 
base po'trons ravmg a lengm ol C '£ mx. 0' Cese e-ios 
iia-i3a of eacn leac par:, are C'scardeo. As a result, a 

^s or. surface of firs; lead i w.hicn ."las dimensions o' 0 2 
m.m K 0. 2 mm. is exposed at a ipA-er enc a^ea 0' one 
lateral surface o! resin '.e. being flusn w;:h l-^e tatfc-ai 
sjrlace o! resin 16. In adoition. cj: surfaces 0*. second 
arx3 mirc leaos '.2 ano 13 (0 2 m~ » 0. 2 mrr.) £ie 

3i exposed a; lower areas of oppos:te late'a' sj.-toce 
oJ resin :e. oemg fush wim tne opposite late-a* su-iace 
o*. resin ie. Fu.-tner. tp-mei or. a package bor.orr. sur- 
face are p'ojewing su'feces (0. '5 mm » 3, 2 m-n; S*st 
to third re a OS v.-'. 3. As descrioec ar>pve. use C a sof: 

55 maierial which cu*.s easily ipr lor.mi.ng iead irame 30 
including firr. lo in-rcj lead pans *. i-t3 reduces wea* o'- 
a cutting b^aoe for d»c»ng. as a result o' wnicn va'ia-jor.s 
in cuning wtCm s'^d reductions in c;/rung rate a'e sup- 
pressed. 

< In tne leac hnisning process, the cxposec su-taces 
of Ti'st to inifd Jcaos 11-13 arc toUJcrptated sucn ma: 
the exposed surfaces a^e covered with a film o* solder 
having a th-ck.'^ess of *-i5 jim. As a resjti. solder »n me 
form of film is applies? onto each cxr. surface (0. 2 m.T. m 

*s 0. 2 mm) of firs: to third leads it-i3 formed on tne pack- 
age lateral surface and onto each projectn; turtace (0 
15 mm » 0 2C m.-r.) of first to mirC leaos 11-13 formed 
on the package Oonom surface Other pating may be 
employed instead of soiderpiatmg in aodpbon. soce'- 

55 plating may be eliminated depending on me mater la* o« 
lead frame 3D 

In acco-dance wim the fabrication method 0' e'e:- 
Voruc corrconeT. ^0. resm anc leas cu: su^aces a*e 
♦ormed at the same I'me or a pacxage late-a' surtect. 

ff which makes it possioe tc eiiminaie tne need ty per- 
forming a cebu'ring process. In aodrton. unlike con- e**- 
tiona! lechnipu;es. It. 'S ynnecessa'v tr penp-.-r. a tD-.-n-ng 
process lo- prov-.d.-ig £ Pent ir a- efongat^c leac. v.■^lcn 
prove es an i-np'cvec y erc 



7 



BP 0 794 572 A2 



FiG'Jf^ES 'c ani *i ili'js:-*s:6 :r>t s:3?6a*anres of 
othe; surface mojrw \fp^ e'er/Dni: corponents ir. 
acco^da^-c wi:h t^e p'esen: in^'cn^jDn. neierrinj to FiG* 
URE 13. a*^ eiecironir conponent 20 is s^3wr. in which, 
instead of a c^am^ er. a s:ep is prov^id&i at peripheral * 
part iBa o( ihe resin ipp sjrJace. As in the above- 
described case, the appearance o' resin :8 can be 
changeo freeJy by rcpiarcoen: o* upper mole eiemen: 
51. Re<er.nn; n>\' to FiG'J^.E an eiecroni: compo- 
nent 2*. is ii»js:rate<3 »- whci". restr. nas me form o^ a ;c 
perfect recanguiar paraneiepipes an3 the bor.om sur- 
faces of thick parts •iia-'2a and resin bonom sjriace 
18c are expDsec torminp the same plane. In this case, 
lov^er mold element 52 may have £ fia: tprminc surtace. 
Even with the FiG. i< suucture. lead s:and-oH specrfi- 15 
cations can be met by subjedlng the ejQOsed suiaces 
of first to third leads 1 1- 1 3 ic soberpiating lor formation 
of solder films thereon having a thickness of <-i5 ^m. In 
accordance w:ih eier.rpnic component IC of FIGURES 
*•< or in accorcance with eierronic comDDr.en: 20 of 
FIGURE 13. c c^amfe' o: a step is p'O/ioed a: periph- 
eral part '.ea o' tne resir top sjrfcce. wnich provipes the 
advarrtaje that, v/hen c-jring resin '.e. the micKness of 
resin to be cut is thin in comparison with the case of 
electronic component 21 of r»GU?.E K. 

In electronic component 2i of FIGURE '><•. lead 
thick parts i'a-i3a have bottom surfaces which are 
exposed being flash with resin Oonom sjrface i&c. In 
such a case, there is the possibility tna: resm. which h£s 
been injected in the moidmj process, er.-.c betwee.'-. the 3; 
flat forming surface of the l:^ver mold e^emerr and the 
bottom surfaces of lead nick parts it a- ':3a. panicjiariy 
at the center of the lead frame. FIGURES iS and i6 
6ho^ solutions to ihis problem. FIGURE 1 5 shows eiec- 
tronic component 22 in which T-shapec groove i8d is ss 
formed in resin bottom sjrface iSc. FIGURE 16 shows 
electronic component 23 in wnich three U-shaped 
grooves I8e-g are formed in resir. bonorr. suiace I8c. 
These three U-shaped prpo/es i6e-g are formed in 
such a way as to enclose lead thicic par*^ iia-;3a. ^0 
respectrvely. As a result of such arrangement, the fore- 
going enterir^ of resin can be pre^^niec because 
ridges of the l^wer mokJ element corresponding to 
grooves I8d-g achieve a reduction in resin ;>Tess\>fe. 

With reference to FIGURES i7o9. the appearance *5 
and Internal structure of another surface mount type 
electronic component in accordance wrth the present 
invention is shown. FIGURE 1 7 is a plan view of the 
electronic oorrponent. FIGURE le is a cross serJona! 
view of the electronic component taken along the line sc 
XVIII-XVIII of FIGURE 17. FIGURE 15 is a cross sec- 
tional view of me electronic" component taker along the 
line XIX-XIX of FIGURE 17. In elecronic component 2* 
of FIGURES 17-19. peripheral par; tea of t*ie lesinipp 
surface Is chamfe.-ed anc lead tn.ck parrs *.ia-".3£ have 55 
bottom surfaces which are ejoosec being fijsn with 
resin bottom surlace I8c. Electric sompo.nent 2t has a 
resin lateral surface which is corrxjosec of a cji sj-iace 
1 ex that is formec ai a lower e-x: e-es of tne 'es.n !a;erai 



Surface si.mjr-.aneojsiy wi:h a lead cj: surface ty dclng. 
anc a nop-c-t surface 'By formed by molding CiT. sur- 
face iBx of Ihe resin latcra! surface is perpendiculai to 
resin bor.om surlace iBc. and a par. of cut surface I8x 
forms com.mon gate cut surface '8z. Tnls commor. pate 
cut surface 'Bz is located betvi-een tne cut lateral sur- 
faces of second and third lead thici'- parts '23 and 
Non-cut Surface 'By of r.e resin latera! surface is 
inclined by an angle of n'ee ceg-ees ^iin resoec: to 
resin bottom surface i6c so tna: .modtnj -esir. -.E can 
be withdrawn easily from the mo-o assempJy. The 
exposed surfaces of first to thirp leaos 11-13 are solder- 
plated. Lead frame 30. shown in FIGURES 5-B. may be 
used in the fabrication of electronic component 2*. 

FIGURES 20 and 21, which correspond to FIG- 
URES 11 and 12. shows situations after molding for 
electronic component 2< is completed m FjGURES 20 
and 21. 51 is an upper mold element 52 is a lower mold 
element, ^l is a common ga:e for resm injector*.. 
Defined between upper moid elemen*. 5i and Icv.e* 
mold elemen: 52 are 220 cavities whic?* are horizontally 
ard perpendicularly, and rwo-dimensior.cliy arranpeo 
for the forma:ion ol molding resms \B No:e mat tnese 
cavities are com.n-unicatec wim one another 3irpjgh 
common- gates ^1 only in the coiumr. direction. Com- 
mon gales <■'. are located at positions corresponding 10 
each column of the "i 1 » 22 cavities. Lower moid ele- 
ment 52 has a flat forming surface, and. Bccordinciy. 
elastic sneet S3 is inserted be>'een iOA*er moid element 
52 and the lead frame, to prevent the en'.ering of 
injecied resin and lo protect the lead bonom surface. In 
such a case, base encs i2a and t3a of second anc 
third lead paris 12 and *3 of each e'eco-onlc cornponen: 
are pressed by uppet moid element 5i at positions 
away from the coTimpn gate ^ 1 . it is possible lo prevent 
the entering of injectec resin without elastic sheet 53. 
depending on the resin p'CSSure. 

In accordance with electronic cornponent 2^. a cut 
surface of first teas 1 1 is exposed at a lower end area of 
a lateral su'lace of resin 16. being fijsh with resin cut 
surlace lex. and cut surfaces of second and third leads 
12 ar>d 13 are eigoosed at lowe* er>d areas of opposite 
lateral surface of resin 18. being flush with resin cut sur- 
face iBx. in addition, molding is pe^ormed such thai 
each of the bottom surfaces of firs: 10 third leads 1 M3 
is apposed being flush with resin bor.om surface i8c. 
Further. Ihe exposed cut sj'taces and eiposed bottom 
Surfaces of fl'st to thirc leads 1 1 -13 are coniinuo.«s. and 
here are formed lead come' pa":s lor connectioris w.tf-. 
Ihe outside. Accordingly, electronic component 2< is a 
super small component most sjitab:e lo' surtace mount 
technology. 

In each of tne aiorcsais examples, eiecvic connec- 
tion between serniconour.or chip feiecironic element) 
15 and second and t^ird leads i2 and i3 may be estab- 
lished by means otner than Au wres 16 and ".7. Instead 
of using p!ate-llk€ leac f'ame 3C. an atternatr.'e, whicn is 
fO'med by pare'nng tne like lead Irame ir an msuistsng 
substrate, may oe usee, m eacn exarrpie. on'y me 
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exposed bottom sjr^3:es of firs: \o tSri leads i v;3 
rnay be subiecied to solderpiatng. 

The number of leads is na limited lo ihe above- 
described njmber. Instead d semconduc:or chip i5. 
any elaclronic elements may be incorporated inic eie:- 
tronic components lO. 20. 2V 22. 23. and 2<. 

Claims 

1. An electronic componen: o^ a resir. molded pa:k. :c 
age type, said electronic componen: comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected whh 
said electronic element: and »5 

(c) a resin which encapsulates said electronic 
element and said lead: 

wherein a la:era! surface o- saii lead and a 
lateral surlace oi said resin are simjftaneojs'y ?c 
tormeo by a single cut such that said Isieral sjriacc 
of said lead is located at a icv/er end area o^ said 
lateral surtace ol said resin and said lateral sur- 
faces 0? said lead and said resin a/e exposed form- 
ing the same plane. 

2. The electronic corrporvent &. claim i. wherein satO 
lead is formed of a soft n-ateria! which cuts easily 

3» The electronic cornponent of claim ^. wherein said 
es^sed lateral surface of said lead is plated. 

4. The electronic componex of claim 1. wherein a: 
least a portion of a boaom surface of said lead is 
ej^osed al a bottom surface of said resin. 

5. The electronic componem of daim 4. wherein plat- 
ing ts applied only to said exposed bonom surface 
of said lead. 

6. The electronic corrponeni daim 4. wherein said 
exposed bottom surlace of said lead is continuous 
%vfth sa'd exposed lateral surtace of said lead. 

7. The electronic conponem of claim 6. wherein said 
exposed bottom suriace and exposed lateral sur* 
face of said lead are plated. 

8. The electronic corrponenr. o? claim 4. wherein said 
eiqposed bonom. surface of said lead slightly so 
projects from said bottom surlace of said resin. 

9. The electronic corrponerr, o? claim wherein said 
bottom surface of said resin has. around said 
ejposed bottom surlace of said lead, portions £5 
defining grooves. 

10. The electronic conpor^en: of! ctaim ^. wnerein saio 
resin has a top surtace the periphe-y ol which is 



prosnded with either & chamfer or a step 

^^. The electronic component of claim i. wherein at 
least a portion ot each o? four lalera* surfaces of 
said resir> is formed by cutting. 

12. The electronic component o' claim '.. wnerein sac 
lateral surlace of said resin has e cut su'^ace 
formed at the tirr>e of cuning said lead anc a non-cut 
surtace formed a: the time of perfor.mmg said 
encapsulation process. 

1 3. The electronic component of claim t2. wnerein said 
cut surface of said resin's lateral surface is perpen* 
dicufar to said resin's bonom suriface and wherein 
said non-cut surtace of said resin's late-ai surlace 
tilts with respect to said lesin s bonom surtace. 

14. The electronic component of claim * 2. wnerein said 
cjt surface of said resin's lateral surface is formed, 
being perpendicular with respect tc said resin's bot- 
tom surface at a lower end area of said resir's lai- 
eraJ surface. 

15. The electronic component of claim 12, wherein 
each of lower end a'eas of four lateral surfaces of 
said resin is formed by curtng. being perpendicular 
with respect to said bonom surface of saic resin. 



(e) said lead includes: 

a thin part which is electrically connected 
with said electronic element: and 
a thick part which is formed having a 
greater thickness than said thin part sc as 
to pro/ide a step on the side of said lead's 
bonorr. surface: 

(b) a lateral surtace of said thick part and said 
lateral surlace of said resin are simultaneously 
formed by a single cut so thai said lateral sur* 
face of said thick part is located at a lower end 
area of said lateral surface of said resin and 
uid lateral surfaces of said thick part and said 
resin arc caposed lomnir^o the tame plane: and 

(c) a bonom surface of said thick part is 
exposed at a bonom surface of said resin. 

17. The electronic component of daim ^6. wherein said 
ei^osed bor.o.m surface of said thick part projects, 
from said bonom surface of said resin, by a length 
less than a difference in thickness between said 
thin part and sac thici'. part. 

18. The electronic componen: of claim 15. whe. ein said 
thin pari is g* eater in top surlace wiotn man said 



30 15. The electronic component of claim 1. 
wherein: 
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1ft. The eier.ronic componen: ol claim 1 6. wherein saio 
thin par has a lop surface whose area is greater 
than the a-'ea of said electronic element and f 
wherein said electronic element is fixed onto said 
Uvn pan. 

20. The electronic componen: oJ claim "6. wherein said 
thin pan is provided v/ith a noi:h, satd notch acting lo 
as e prevention means for prevennn; saic leas from 
slipping from said resin. 

21. A method for fabiicating an electronic component of 

e resin molded package type, said metnod compris- is 
\ng: 

(a) a step of fiang an electronic element on a 
plate-like lead frame having a lead part: 

(b) a step of electrically connecting sad eiec- ?o 
tronic element with said teac part: 

(c) a step of irr.egrally encapsjiattng sei^ elec- 
tronic element and said lead part with s resin: 
and 

(d) a step of cutting said lead frame together ?5 
with said resin in order iSat a resin cx surface 
and a lead cut surface are formed at the sane 
time on a package lateral surface o*. said elec- 
tronic corrponent. 

so 

22. The electronic corrponent fa:>ricatjon method of 
daim 2t. wherein said encapsulation step com* 
prises a step of encapsulating said lead pari such 
that a bottom surface of said lead part exposes at a 
bottom surface of said resin. ss 

23. T)ie eleS7onic corrponent fabrication method of 
daim 22. wherein said encapsulation step com- 
prises a step of inserting between a IcMrer mold ele- 
ment and said lead part an elastic sheet «o 

24. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a groove for guidirtg a cut- 
ting btade to be used in said cutting step. «5 

25. The electronic component fabrication method of 
daim 21 further corrprising a step of forming in a 
top surface of said resin a ridge for p:>sitionin; a 
cuttir>g blade to be used in said cunirtc step. 5C 

26. The electronic compon'eni fabrication method of 
daim 21 tunher corrprising a step of sub;er»ing 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to a p!ai- fs 
tng process. 

27. A method of fabricating a plurality of electronic 
corrponems of a restn moioec package Type, said 
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method comprism;: 

(a) over a piate-iiKe lead frame comprising a 
plurality of b''idge par:s wnich are formes irr«o a 
lattice and e plurality of sets of lead pans v^fhich 
extend towards a plurality of lattice open 
spaces w.hlch are hor;:on:any and perpendicu- 
larly, ar^d two-diTiensionaliy defined by said 
plurality of pridgt parts, a step of fixing each of 
a plurality of eiecronic eieme'^ts in a corre- 
sponding lattice open space of said plurality of 
lattice open spaces: 

(b) a step of electrically connecting eac^ said 
electronic element whh a corresponding set of 
lead parts of said piurairty of sets of lead pans: 
(C) a step of encapsulating said plurality of 
electronic elements a.nd said plurality of sets of 
lead pans w:in a resin so that said plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through comTion gates at least in one direc- 
tion; and 

(d) a step of cuning said lead frame together 
with sai^ resir. sucr. that said pluralit)' of sets of 
lead parts of said lead frame are separated 
from saio plurality' of brioge parts respectively 
and resin cut surfaces and lead cut surfeces 
are formed at the same time or indivi:3ua! pack- 
age lateral surfaces of said plurality of elec- 
tronic components. 

28. The electronic componen: fabrication method of 
daim 27, wherein said encapsulation step com- 
prises a step of having an u;x>e: mold element 
press said lead par: cf sac lead frame a: a posnion 
away from said common gate. 

29. The electronic compor^ent fabrication method of 
daim 27. wherein sad encapsulation step com- 
prises a step of encapsulating said plurality of sets 
of lead pans such iha: a t>onom surface of each 
said lead pan is ejposed at a bottom surface of 
said resin. 

50. The electronic component fabrication method of 
daim 27 funhcr comprising a step of forming a plu- 
rality of grooves b* guio'ir>g a cutting t>iade to be 
used in said cutting step in a top surface of said 
restn along said bnoge pans of said lead frame. 

31. The electronic componen*. fabrication method of 
daim 30. whe-etn said pU-alit)' of grooves are 
formed at least wne^c said resin cut surfaces end 
lead cut surfaces of sac piuraJity of electronic com- 
ponents are tormec a: the same time. 

32. The electronic co-^.ponen: fabrication memod of 
daim 30. wherem eacr> said g*oove ts formed at 
least between two adjacen: etectomc elements of 



10 



EP 0 794 572 A2 



20 



said phjraliiy of electronic e'err.ents. 

33. The electronic componem fsb-ication method oi 
cteim 30. wherein said plurality o! groov'cs are 
termed horizomalty and perpendicularly aions said s 
bridge parts of said lead trarrte. 

34. "The electronic componen: taoncation method o! 
claim 30. wv-he-ein each sac g'oo^^e hes a bottorn 
width and a lop width, said top width being gresiBr »c 
than said bottom width. 

35. The electronic component fabrication method ot 
claim 30. wherein each said groove is formed ol a 
pair of elongated grooves runnir>j parallel with each n 
other. 

36. The electronic componenr. isb'icaiion method oi 
daim 27 turther compnstns a step oJ lorming a plu- 
rality of ridges for use ir. losaiinc a a/tiing blade to 2C 
be used in said cutting step ir. a top surface of sakJ 
resin along said bridge pans ot said leac frame. 

37. The electronic cornponen: fabrication method o! 
claim 36. wherein said plurality oS ridges are formed fs 
horizontally and perpendlcuSariy along said bridje 
parts of said lead frame. 

38. The elecfonic componen; ?abricatJon mcihDd o! 
claim 3S. wherein tie maximjm wicm &. each said w 
ridge is greater than the wid:^ o' said b-idge part. 

39. The electronic componerr, fabricaiion rr.eihod of 
daim 27 further comprising a step of sjbjerting 
said lead cut surfaces formed at said package lat- 3.' 
eral surfaces of said plurality of electronic compo- 
nents to a ptaling process. 

40. A method for fabricsbng a pUrality of electronic 
corrponents of a resin molded package type. sa»0 *o 
method comprising: 

(a) over a plate -like lead frame comprising (i) a 
rectar^gular exterior frame. {i») a plurality of 
bridge parts which are formed imo a lattice to <5 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and {»ii) a plurality of 
sets of lead paas whic^ er.enc towards a plu- 
rality of lattice open spaces whch are horizon- sd 
tally end perpendicularly. and t^- 
dimenstonally defin&d by said plurality of brkJge 
parts, a step of fixing each of s plurality of elec- 
tronic elements in a corr esponding lattice open 
apace of said plurality of lattice open spaces: *5 
Cb) a step of eler.ricany connecting each said 
electronic eiemen: wit^ a corresponding set o! 
lead parts of said plurality o*. seu ot lead pans: 
(c) a r.ep of encapsyiatmg said plurality of 



electronic element* anc sac piuraliT)- o' se:s o' 
lead parts ^^t^^ a resin: and 
(d) a step of cutting said lead frame logei^er 
with said resin such that resin cu: surfaces a-^d 
lead cu: surfaces are bmnec at ihe same time 
on indfvid'jai package latere: surfaces o: said 
plu-ality ot electronic components. 

41. The electronic eJemen; faPfic«!»on method oi ctairr. 
40. wherein said encapsula^^n ste:: comp'ises a 
step of injecting a resin tnroug^ corxmon gales into 
e pluralit)' of cavities which are horizontally anc per- 
pendicularly, and two-dimensionally arranged in 
corresponding manner to said plurali:)' of elearonic 
elements arx3 which are communicated with one 
another at least in one direction. 

4Z The elect-onic component tabrication method of 
daim 40. wherein said cunin; step comprises a 
step of cutting said lead frame together wit^ said 
resin at a width g- ester than the width o' sale bridpe 
par. of said lead frame in orde- mat resin cut sur- 
faces and lead cut surfaces are formed a: me same 
lime on package la i eral surfaces of two eier.romc 
corrponems of said piuralrty of elearonic compo- 
nents corresponding tc two adjacen: electronic ele- 
ments of said plurality of elecvon-c elements. 

43. The electronic component to-lcation metr^oC ot 
claim 42, whe-ein said curing step comprises a 
step of cutting said lead frame together witn sa^d 
resin with a single cur.ing blade having a width 
greater than the width ot said bridge par; ot said 
lead frame. 

44. The electronic component fab'icstlDn metnod of 
daim 40 further comprising a s:ep of subjecting 
said lead cut surfaces, formec on said pac-'^pe iai- 
eraJ surfaces of said plurality of eiecvomc compo- 
nents, to a p!a6ng process. 

45. A plate-like lead frame for use in fabrication of an 
electronic component of a resin molded package 
type. 

said lead frame compris.'ng: 

(a) a rectangular exterior frame; 

(b) a plurality of b'idge pa.ts which are formeo 
into a lanice so as lo es*.ablish connections 
between a pai.' of opposite sides of said rectan- 
gular exterior frame as wei* as be^^'ecn another 
pair of opposite sides thereof: and 

(c) a plurality of sets of lead pans which er.end 
towards respective lanice open spaces w.Scn 
are horizontally and perpendcul&rly. anc two- 
dimensionaliy oefined by said bridge pa-ts - 

4$. The leas frame o? c:aim 45. 

each SBC lead part comorisng: 
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(a) B base enc having the same this»oess as 
sad exterior frame and sa'd brdge part: and 

(b) a leading erv3 which is Icxmed. havm; s 
widlh grester tr»ar. the wiim said base end 
and having a thisJaess smaller than ihe thick- 
ness of said base end so as \z lorrr. a steo on 
the side o*. & bottom surface tf^ereol. 

47. The lead frame cfi dalm ^6. wherein a specific lead 
part 0? saic plurality ot sets of lead parts is provided 
with a leading end whose top suriace ares is 
greater than the area of an elecD-onic eiemerr. thai 
is fixed thereon. 

48. Tht lead frame of claim <6. wherein e specific lead 
part of said pturaiity of ses of lead parts is prov'ided 
wHh B rv>lch that ts a pre/ention against lead slip- 
ping from a resin ahe: a resin molding is peiOTDed. 

49. The lead frame of claim 45. wherein said rtctanju- 
lar exterior frame has at fojr corne-s thereof por- 
tions defining holes for posiboning which a*e use<i 
in pertorrrrirjg a resin molding process as well as in 
cutting saic plurality of sets of lead parts. 

50. The lead frame of claim wnereir, said reciangu* 
lar exterior frame has at one side thereof portions 
defining a plurality ol feed holes. 

51. A mold esserrtjiy for use in fabrication of an elec- 
tronic oorrponeni of a resin molded package type, 
said mold assembly corrprising: 

(e) a lower mold element onto which e lead 
frame with a plurality of electronic elements 
which are arranged hori2on*.aHy and perpendic- 
ularly, and two-dimensionally is placed; 

(b) an upper mold eieme-T. that defines a plural- 
ity of cavities which are horizontally end per- 
perttfcularly. and two-dimensionatiy arranged 
correspondingly to said plurality of electronic 
•lenrtents and which are comnunlcated with 
one another at least in one direction: una 

(c) common gates through which a resin is 
injected into aaid pturafity of cavities. 

52- The mold assemtyy of claim 51. wherein said plu- 
rality of cavities are comnrxjnicaied with one 
another via open spaces having the same heigh! as 
said cavities. 

53. The mold assembly of claim 5i . wherein ssid upper 
mold eJemeni is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each said cavity. 

54. The mold assembly of c'aim 5'. wherein at least 
one of said upper ani lower moid elements is pro- 
vided with pins which ere inserted into holes tar 



positioning formed m an exterior f^ame of said lead 
frame. 
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